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[57] ABSTRACI‘ 
A high pressure metering apparatus for ejecting a ?uid 
such as a polishing paste comprises a housing having a 
storage chamber, a spring-loaded, stroke-adjustable 
compressed air piston-cylinder device with a plunger, 
an injection nozzle, and an adjustable valve device clos 
ing the storage chamber off from the injection nozzle. 
The valve device includes a valve ball and a valve plate. 
A piston element is ?xed to the housing, to which piston 
element the valve ball is concentrically ?xed, and on 
which a cylinder element is displaceably mounted. The 
cylinder element is closed by the valve plate of the 
valve device, which has a valve seat situated opposite 
the valve ball. The injection nozzle is located down 
stream of the valve plate and is ?xed to the cylinder 
element. A compression spring bears against the cylin 
der element and a clamping cap. The valve plate is thus 
?xed in the cylinder element independently of the injec 
tion nozzle, which is removable by a screwed connec 
tion passing through a front opening of the clamping 

3’076’583_ 2/1963 ZZZ/493 cap. The injection nozzle can then be replaced without 
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HIGH-PRESSURE METERING APPARATUS 

FIELD OF THE INVENTION 

This invention relates to a high-pressure metering 
apparatus for ejecting a ?uid such as a polishing paste. 

DESCRIPTION OF THE PRIOR ART 

Such an apparatus is known from DE-PS No. 32 O2 
189, which has a special valve device, in which a sta 
tionarily mounted valve ball is situated opposite a valve 
plate slidably mounted together with a cylinder ele 
ment. A valve seating for the valve ball is situated in the 
valve plate. Due to the mounting of the valve plate in 
the slidable cylinder element, which possesses a rela 
tively large cross-sectional area, a very large hydraulic 
active surface is available for the liquid to be ejected 
from the storage chamber. The changes in the size of 
the bearing area between the valve seating and valve 
ball resulting from wear therefore have only a very 
slight in?uence, as compared with the total size of the 
hydraulic active surface, upon the working and ejection 
pressure of the apparatus. The latter is adjustable by 
means of a clamping cap and a compression spring 
loaded by it, and this pressure therefore advantageously 
remains virtually constant over long operating periods. 
In the known apparatus, the valve plate together with 
the injection nozzle bearing against it is secured to the 
cylinder element by means of a retaining nut in such a 
manner that, when replacement of the injection nozzle 
is desired, the clamping cap, the compression spring 
bearing against it and the retaining nut common to the 
injection nozzle and valve plate must be removed, to 
enable the injection nozzle ?nally to be pulled out. 
Apart from the work required for this purpose, when 
the clamping cap is loosened the setting of the valve 
device is lost, so the valve device must therefore be 
re-adjusted to the desired ejection pressure by setting 
the spring force by means of the clamping cap, after the 
injection nozzle has been replaced and the aforemen 
tioned components have been re?tted. If, in addition, in 
this known device the piston element with the valve ball 
?xed thereto has also to be removed, for example if a 
replacement due to wear becomes necessary, then a 
number of screws have to be loosened for this purpose, 
to gain access to the piston element, housed in a separate 
housing lid. Maintenance work on this known apparatus 
therefore requires considerable work and time, on ac 
count of the numerous parts present in the known appa 
ratus. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, 
there is provided a high-pressure metering apparatus for 
ejecting a ?uid such as a polishing paste, comprising a 
housing having a storage chamber, a spring-loaded, 
stroke-adjustable compressed air piston-cylinder device 
with a plunger displaceable into the storage chamber, 
an injection nozzle, an adjustable valve device closing 
the storage chamber off from said injection nozzle and 
controlled in use by the pressure in the storage cham 
ber, said valve device including a valve ball and a valve 
plate, and said housing further including a low-pressure 
?uid supply line leading to the storage chamber, there 
being a non-return valve in said low-pressure line, the 
storage chamber having an outlet side bounded by a 
piston element ?xed to said housing, to which piston 
element said valve ball of said valve device is concentri 
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2 
cally ?xed and on which a cylinder element is displace 
ably mounted with the intermediary of a sealing ring, 
which cylinder element is closed by said valve plate of 
the valve device which possesses a valve seating situ 
ated opposite the valve ball and adjoining a through 
bore, said injection nozzle being located downstream of 
said valve plate and being ?xed to said cylinder element 
the apparatus further comprising a compression spring 
against which said cylinder element bears and a clamp 
ing cap against which said compression spring ‘thrusts, 
said clamping cap having a front opening and being 
screwed externally onto the housing, and there being a 
space bounded by said piston element, the cylinder 
element and the valve plate which is connected with 
said storage chamber via bores passing through the 
piston element, and the axes of symmetry of the valve 
device, the housing, the storage chamber, the com 
pressed air piston-cylinder device and the plunger are in 
alignment, the arrangement being such that said valve 
plate is ?xed in said cylinder element independently of 
said injection nozzle, which is removable by a screwed 
connection without adversely affecting the setting of 
said valve device, which screwed connection passes 
through said front opening of the clamping cap, and the 
securing in use of the piston element to the housing 
takes place as the clamping cap surrounding the valve 
device is screwed onto the housing. 
By the ?xing of the valve plate in the cylinder ele 

ment independently of the injection nozzle, the injec 
tion nozzle can be withdrawn and replaced in a simple 
manner without actuating the clamping cap, so that the 
valve setting is completely retained, i.e. valve plate and 
valve ball remain pressed together by the compression 
spring set by means of the clamping cap. The piston 
element is secured to the housing by the clamping cap, 
instead of a housing lid, which results in a very simple 
construction of the present apparatus. Simply by un 
screwing the clamping cap from the housing, all the 
parts of the valve device and the elements associated 
with it can be removed from the housing in the manner 
of a replacement head and again ?tted to the housing in 
an equally simple manner. 

Preferably, the valve plate, bearing against an annular 
projection of the cylinder element, is disposed on the 
side of the annular projection nearest the valve ball, 
whereas the injection nozzle is disposed on the side of 
the annular projection remote from the valve ball and is 
held by a lock nut, which is screwed onto an externally 
threaded projection of the cylinder element. Here, 
therefore, in known manner (DE-PS No. 32 02 189) an 
annular projection is provided in the cylinder element, 
against which annular projection however, the valve 
plate and the injection nozzle bear from different sides, 
so that assurance is provided in a simple way that the 
valve plate remains in its position when the injection 
nozzle has been removed by means of the lock nut. 

Preferably, the piston element has a ?ange, which 
possesses an external thread which corresponds to an 
external thread of the housing onto which the clamping 
cap can be screwed, and which immediately adjoins 
thereto, uninterruptedly continuing the thread, when 
the ?ange of said piston element and said housing are 
bearing against each other. Here, an especially advanta 
geous manner of simultaneously ?xing the piston ele 
ment and the clamping cap to the housing is proposed. 
For this purpose, the piston element is equipped in 
known manner (DE-PS No. 32 O2 189) with a ?ange, 
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which is non-rotatably secured to the housing but pos 
sesses an external thread, which agrees in a characteris 
tic manner with the housing external thread, onto 
which the clamping cap is screwed. As a result, the 
clamping cap is both the adjustment element for the 
compression spring and the ?xing element for the piston 
element. 
An especially favourable spring characteristic of the 

compression spring for setting the ejection pressure, 
combined with a compact housing of same, is achieved 
by arranging for the cylinder element and the clamping 
cap to be bound by a hollow cylindrical annular space, 
in which the compression spring, which is a helical 
compression spring, is disposed, which bears against an 
inwardly orientated annular projection of the clamping 
cap and against an outwardly orientated annular projec 
tion of the cylinder element. 
The ejection stroke of the cylinder element is prefera 

bly bounded by a stop which is active before the full 
compression travel of the compression spring is reached 
so that full compression of the turns of the compression 
spring is prevented by a stop. - 
The stop which limits the ejection stroke is preferably 

formed by an annular projection on the clamping cap. 
According to another aspect of the present invention, 

there is provided a high-pressure metering apparatus for 
ejecting a fluid such as a polishing paste, comprising a 
housing having a storage chamber, a spring-loaded, 
stroke-adjustable compressed air piston-cylinder device 
with a plunger displaceable into the storage chamber, 
an injection nozzle, an adjustable valve device closing 
the storage chamber off from said injection nozzle and 
controlled in use by the pressure in the storage cham 
ber, said valve device including a valve plate, the stor 
age chambenhaving an outlet side bounded by a piston 
element ?xed to said housing, on which a cylinder ele 
ment is displaceably mounted, which cylinder element 
is closed by said valve plate of the valve device, said 
injection nozzle being located downstream of said valve 
plate and being ?xed to said cylinder element, the appa 
ratus further comprising a compression spring against 
which said cylinder element bears and a clamping cap 
against which said compression spring thrusts said 
clamping cap having a front opening and being screwed 
externally onto the housing, the arrangement being such 
that said valve plate is I?xed in said cylinder element 
independently of said injection nozzle, which is remov 
able by a screwed connection without adversely affect 
ing the setting of said valve device, which screwed 
connection passes through said front opening of the 
clamping cap, and the securing in use of the piston 
element to the housing takes place as the clamping cap 
surrounding the valve device is screwed onto the hous 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention and to 
show how the same may be carried into effect, refer 
ence will now be made, by way of example, to the ac 
companying drawing, in which: 
FIG. 1 is a longitudinal sectional side view, partly 

cut-away, of a high-pressure metering apparatus, and 
FIG. 2 is a cut-away section through a modi?ed form 

of the apparatus head. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The high-pressure metering apparatus illustrated 
comprises basically three component groups, namely a 
housing 1, with a storage chamber 2 located centrally 
therein, a compressed air piston-cylinder device, herein 
after termed a compressed air motor 3 for short, with a 
cylindrical plunger 4, likewise mounted centrally 
therein and penetrating into the storage chamber 2, and 
a valve device 5 with an injection nozzle 6 mounted 
thereon. A low-pressure line 7 for fluid such as a polish 
ing paste or emulsion to be ejected in metered manner 
out of the injection nozzle 6 leads to the storage cham 
ber 2. There is a non-return valve 8 and a shut-off valve 
80 in the low-pressure line. The cylindrical plunger 4 
has a smaller diameter than the co-axially mounted and 
also cylindrical storage chamber 2, so that the plunger 
in its piston-like displacement action can penetrate with 
out contact into the storage chamber 2. The component 
groups, referenced generally 1, 3 and 5, will now be 
explained in more detail. 
The housing 1 is thick-walled and consists of a main 

body 9, square in cross-sectional outline, which is 
equipped in its central zone with a radial annular pro 
jection 81 for mounting the plunger 4. At its forward 
end face, the main body 9 carries an axial annular pro 
jection 82, concentric with the main axis 17 of the high 
pressure metering apparatus, the function and construc 
tion of which projection will be explained below. A 
transverse bore 14, leading into the storage chamber 2, 
serves for the sealed mounting of a non-return valve 8 
of the low-pressure line 7. At the rear end of the main 
body 9 there are two axial annular projections 83 and 
84, of which the inner axial annular projection 83 at the 
end forms an inner stop 38 for the compressed air motor 
3, while the outer axial annular projection 84 possesses 
an external thread for the sealed screwing-on of a cylin 
der 22 for receiving compressed air. The compressed air 
motor 3 comprises basically the cylinder 22, a piston 36, 
axially slidable and sealed therein, and a cylinder head 
41, closing off the outer end of the cylinder 22. The 
cylinder head 41 possesses, like the housing 1, a square 
outline in cross-section and is connected to the main 
body 9 of the housing 1 releasably by threaded bolts 85, 
disposed at the corners of the square outline. The cylin 
der head 41 engages, with a cylindrical projection 86 
concentric with the main axis 17, into the outer end of 
the cylinder 22 and is sealed with respect to the cylinder 
22 by a sealing ring 87, which is laid in a peripheral 
groove of the cylindrical projection 86. 
The piston 36 is concentrically ?xed to the rear end of 

the plunger 4. For this purpose, the plunger 4 is 
equipped with a stud projection 88, which passes 
through a central bore of the piston 36 and through 
discs 89 and 90, hearing against the piston from opposite 
sides. A nut 91 is screwed onto an external thread of the 
stud projection 88 to make a firm connection between 
the plunger 4 and the piston 36. The plunger 4 is axially 
slidably guided on the radial annular projection 81 of 
the main body 9 by a sliding bearing bushing 26. At its 
end penetrating into the storage chamber 2, it is sur 
rounded by a grooved annular seal 30, which bears 
sealingly, on the one hand against the outer periphery of 
the plunger 4, and on the other hand against the cylin 
der wall of the storage chamber 2. The grooved annular 
seal 30 bears against the radial annular projection 81 and 
is held in its position by a securing ring 31, set in the 
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cylinder wall of the storage chamber 2. On the side of 
the radial annular projection 81 remote from the 
grooved annular seal 30, there is a helical compression 
spring 50, which is inserted into an annular space 92, 
located between the plunger 4 and the wall of the main 
body 9, and bears with prestress on the one hand against 
the radial annular projection 81 and on the other hand 
against the piston 36. 
The stroke travel of the piston 36 in the cylinder 22 is 

limited on the one hand by the inner stop 38 and on the 
other hand by an adjustable, outer stop 39. The outer 
stop 39 is formed of the end face of a threaded spindle 
92', which is passed through a central bore of the cylin 
der head 41 and is screwed into an internal thread 93 of 
this central bore. The sealing of the threaded spindle 92’ 
with respect to the central bore is provided by a sealing 
ring 95, placed in a circumferential groove 94 of the 
threaded spindle 92'. A knurled head 96 for rotatably 
actuating the threaded spindle 92' is ?xed at the outer 
end of the threaded spindle 92’. In the adjustable, outer 
limiting position, the nut .91 or end face of the stud 
projection 88 respectively meets the outer stop 39. This 
situation is shown in FIG. 1, for the maximum stroke 
travel of the compressed air motor 3. 

In the cylinder head 41 there is a bore 97, to which a 
compressed air feed pipe 43 is connected. The bore 97 
leads into the compression chamber 98 of the com 
pressed air motor 3, so that the compressed air, even in 
the abutment position illustrated in the drawing, can act 
upon almost the entire active area of the piston 36 at the 
start of the working stroke of the plunger 4. Without 
compressed air action, the helical compression spring 50 
displaces the piston 36 into the position shown in FIG. 
1. The plunger-4 is then substantially retracted from the 
storage chamber 2, so that this chamber can be ?lled via 
the low-pressure line 7 and shut-off valve 80 and the 
non-return valve 8 with liquid to be ejected. The com 
pressed air féed pipe 43 is connected with a compressed 
air source, not shown, via a pivotal screwed connection 
51 and attached length of hose 52, through the interme 
diary of a manually or automatically actuated control 
valve (also not shown), for example a solenoid valve. 
For explaining the valve device 5, reference is now 

made to the forward region of the apparatus illustrated 
in the drawing. At the outlet side of the storage cham 
ber 2 there is a hat-shaped piston element 60, which in 
practice forms the lid of the housing 1 and, for this 
purpose, is introduced co-axially with the main axis 17 
until an axial annular projection 99 of the element 60 
bears against an annular step formed by the axial annu 
lar projection 82 of the main body 9. The axial annular 
projection 99 de?nes a cylinder chamber having the 
same diameter as the storage chamber 2 and continuing 
this storage chamber forwards, this cylinder chamber 
being a component of the storage chamber 2. Sealing 
against the outside is provided by a sealing ring 13, 
which is placed in a circumferential groove of the axial 
annular projection 99 and bears against the axial annular 
projection 82 of the main body 9. The piston element 60 
possesses a flange 61, extending in the radial direction, 
which bears against the end face of the axial annular 
projection 82 and has the same external diameter. The 
axial annular projection 82 is equipped with an external 
thread 74, to which an external thread 100 on the exter 
nal circumferential surface of the ?ange 61 corresponds. 
The external threads 74 and 100 are so arranged that the 
components of .the thread continue one another uninter 
ruptedly in the assembled position shown in FIG. 1. In 
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6 
the axial annular projection 82 there is at least one cylin 
drical pin 62, which engages into a corresponding bore 
of the ?ange 61 and thus secures the piston element 60 
preventing rotation relative to the housing. 
The piston element 60 carries, on a projection 63 

concentric with the main axis 17, a valve ball 64 ?rmly 
connected with it, made for example of a wear-resistant 
hard metal. A sealing ring 65, formed as a grooved ring, 
is mounted on the outer circumference of the piston 
element 60, which sealing ring acts as a piston ring and 
is self-sealing in the manner of a lip seal. A cylinder 
element 68 is axially slidably guided on the piston ele 
ment 60 and possesses a cylindrical internal bore, into 
which the piston element 60 engages with the interme 
diary of the sealing ring 65. The cylindrical internal 
bore of the cylinder element 68 tapers via a conical 
transition zone to a further cylinder bore of smaller 
diameter, the outer end of which is marked by an annu 
lar projection 70. A valve plate 69 bears against the 
annular projection 70, the valve opening of this plate 
forming with its inner edge a valve seating for the valve 
ball 64. The valve opening is adjoined by a through 
bore 77, bounded by the annular projection 70, and 
leading directly to the injection nozzle 6. 
A clamping cap 75 is screwed onto the external 

threads 100 and 74, the cap possessing for this purpose 
a sleeve projection 101 with a continuous internal 
thread. The cylinder element 68 and the clamping cap 
75 bound a hollow cylindrical annular space 102, in 
which a helical compression spring 76 is disposed with 
radial clearance relative to the cylinder element 68 and 
also to the clamping cap 75. The helical compression 
spring 76 bears with prestress, on the one hand against 
an inwardly orientated annular projection 103 of the 
clamping cap 75 and on the other hand against an out 
wardly orientated annular projection 104 of the cylin 
der element 68. The annular projection 104 has, with its 
outer periphery, radial clearance relative to the inner 
wall of the clamping cap 75 facing it and contributes to 
the guiding and centering of the cylinder element 68 on 
the piston element. It can be seen that by screwing up 
the clamping cap 75 onto the outer threads 74, 100 to a 
greater or lesser extent, the stress of the helical com 
pression spring 76 and thus its force can be adjusted. 

Like the valve ball 64, the valve plate 69 may also be 
made from a very hard material, for example of a tita 
nium alloy or of tungsten carbide. The space bounded 
by the piston element 60, the cylinder element 68 and 
the valve plate 69 is in communication with the storage 
chamber 2 via bores 78 passing through the piston ele 
ment 60. It can be seen that by corresponding screwing 
movements of the clamping cap 75 the helical compres 
sion spring 76 can be stressed to a greater or lesser 
extent, so that the applied force between the valve plate 
69 and valve ball 64 is adjustable. In this manner, the 
ejection pressure of the apparatus can be exactly set. 
The set ejection pressure is reached when the liquid 
pressure acting upon the cross-sectional area of the 
cylinder bore of the cylinder element 68, less the area of 
the ball seating, is greater than the sum of the set spring 
force of the helical compression spring 76 and the fric 
tion on the sliding surfaces. 
At the outer end of the cylinder element 68 there is an 

externally threaded projection 105, onto which a lock 
nut 106 is screwed, which presses the injection nozzle 6 
through the intermediary of a sealing ring 107 against 
the side of the annular projection 70 remote from the 
valve ball 64. The lock nut 106 extends through a front 
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opening 108 (FIG. 2) of the clamping cap 75. The front 
opening 108 is de?ned by the annular projection 103. 
By mounting the valve plate 69 on the inner face of 

the annular projection 70 and mounting the injection 
nozzle 6 on the outer face of this annular projection 70, 
the injection nozzle 6 can be removed and if necessary 
replaced by unscrewing the lock nut 106, without in?u 
encing the setting of the valve device 5. It can also be 
seen that the entire head region of the apparatus can be 
removed by unscrewing the clamping cap 75. If the 
clamping cap 75 is unscrewed, starting from the posi 
tion of the parts shown in FIG. 1, then the piston ele 
ment 60 ?rst remains in its position shown, because it is 
prevented by the cylindrical pin 62 from rotating with 
the unscrewing of the clamping cap 75. It is only when 
the clamping cap 75 has been unscrewed from the exter 
nal thread 74 of the axial annular projection of the main 
body 9, and the sleeve projection 101 engages only the 
external thread 100, that the apparatus head region, 
including the piston element 60, can be pulled off the 
housing 1. In re-assembling the head, the piston element 
60 is ?rst pushed onto the housing 1 until the adjacent 
faces abut, after which the clamping cap 75 is screwed 
on. 

In the example shown in FIG. 1, if the helical com 
pression spring 76 is appropriately designed and set, a 
limitation of the stroke travel for the cylinder element 
68 occurs when the turns of the helical compression 
spring 76 bear against one another, that is to say after 
travelling through the full compression stroke of the 
helical compression spring. In the example according to 
FIG. 2, in contrast, the cylinder element 68 is so con 
structed that it possesses an annular shoulder 109, radi 
ally adjoining-the inner end of the externally threaded 
projection 105, which annular shoulder limits the stroke 
of the cylinder element 68 in the ejection operation 
because it meets the annular projection 103’ of the 
clamping cap‘ 75’, lying in its path. The design of the 
co-operating parts may be such that the annular shoul 
der 109 has already met the annular projection 103’ 
before the helical compression spring 76 is completely 
compressed. The method of functioning of the appara 
tus is described below, starting from the position of the 
components shown in FIG. 1. The storage chamber 2 is 
?lled, for example, with polishing paste via the low— 
pressure line 7 and the valves 80 and 8, care being taken 
at the start to ensure venting of the storage chamber 2. 
Filling of the storage chamber 2 is carried out, including 
all the bores and chambers communicating with it, i.e. 
as far as the valve plate 69. In the succeeding operating 
condition, the polishing paste in the low-pressure line 7 
remains always at approximately constant pressure. If 
compressed air is now supplied to the compressed air 
motor 3, it displaces the piston 36 towards the left, the 
plunger 4 penetrating into the storage chamber 2. Due 
to the incompressibility of the polishing paste, a very 
high pressure very rapidly builds up in the storage 
chamber 2, the value of this pressure being dependent 
upon the area transmission ratio of the active surfaces 
on the compressed air piston 36 and plunger 4 and upon 
the air pressure. 

If the high pressure of the polishing paste in the stor 
age chamber 2 exceeds the set spring force of the helical 
compression spring 76 and the comparatively very 
much smaller frictional force of the sliding surfaces, 
then the cylinder element 68 displaces to the left, the 
valve plate 69 lifting off the valve ball 64, which re 
mains stationary, so that the through bore 77 in the 
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8 
valve plate 79 is exposed. The polishing paste now 
squirts out of the injection nozzle 6 until the compressed 
air piston 36 has reached its inner stop 38. Immediately 
afterwards, the pressure in the storage chamber 2 rap 
idly drops, so that the spring force of the helical com 
pression spring 76 again becomes greater than the force 
exerted on the cylinder element 68 by the residual paste 
remaining in the storage chamber 2, plus the frictional 
force acting at the sliding surfaces. The helical com 
pression spring 76 therefore now displaces the cylinder 
element 68 again to the right, until the valve plate 69 
bears sealingly against the valve ball 64. If the com= 
pressed air supply is now interrupted and the com 
pressed air feed line is vented, the helical compression 
spring 50 of the compressed air motor 3 displaces the 
piston 36 to the right as far as its outer stop 39. The 
pressure in the storage chamber 2 falls still further, 
down to a value below the pressure existing in the low 
pressure line 7. Due to this, the non-return valve 8 
opens and the paste ?ows into the storage chamber 2 
depending upon how much the plunger 4 moves out 
wards. The high-pressure metering apparatus is thus 
now ready for the next working cycle. As the pressure 
in the storage chamber 2 builds up due to the entering 
plunger 4, the non-return valve 8 closes off the low 
pressure line. 
The stroke travel of the plunger 4 in the working 

stroke and therefore the metered quantity of polishing 
paste to be ejected, depends upon the setting of the 
threaded spindle 92 and of the outer stop mounted on it. 
In FIG. 1, the position of the components is shown for 
a maximum stroke travel of the plunger 4 and thus for a 
maximum metered quantity. If the stroke travel of the 
plunger 4 and metered quantity are to be reduced, the 
threaded spindle is screwed further into the cylinder 
head 41, causing the outer stop 39 to displace towards 
the left. 

I claim: 
1. A high-pressure metering apparatus for ejecting a 

?uid such as a polishing paste, comprising a housing 
having a storage chamber, a spring-loaded, stroke 
adjustable compressed air piston-cylinder device with a 
plunger displaceable into the storage chamber, an injec 
tion nozzle, an adjustable valve device closing the stor 
age chamber off from said injection nozzle and con 
trolled in use by the pressure in the storage chamber, 
said valve device including a valve ball and a valve 
plate, and said housing further including a low-pressure 
?uid supply line leading to the storage chamber, there 
being a non-return valve in said low-pressure line, the 
storage chamber having an outlet side bounded by a 
piston element ?xed to said housing, to which piston 
element said valve ball of said valve device is concentri 
cally ?xed and on which a cylinder element is displace 
ably mounted with the intermediary of a sealing ring, 
which cylinder element is closed by said valve plate of 
the valve device which possesses a valve seating situ 
ated opposite the valve ball and adjoining a through 
bore, said injection nozzle being located downstream of 
said valve plate and being ?xed to said cylinder element 
the apparatus further comprising a compression spring 
against which said cylinder element bears and a clamp 
ing cap against which said compression spring thrusts, 
said clamping cap having a front opening and being 
screwed externally onto the housing, and there being a 
space bounded by said piston element, the cylinder 
element and the valve plate which is connected with 
said storage chamber via bores passing through the 



4,787,537 
9 

piston element, and the axes of symmetry of the valve 
device, the housing, the storage chamber, the com 
pressed air piston-cylinder device and the plunger are in 
alignment, the arrangement being such that said valve 
plate is ?xed in said cylinder element independently of 
said injection nozzle, which is removable by a screwed 
connection without adversely affecting the setting of 
said valve device, which screwed connection passes 
through said front opening of the clamping cap, and the 
securing in use of the piston element to the housing 
takes place as the clamping cap surrounding the valve 
device is screwed onto the housing. 

2. An apparatus according to claim 1, wherein the 
‘valve plate, bearing against an annular projection of the 
cylinder element, is disposed on the side of the annular 
projection nearest the valve ball, whereas the injection 
nozzle is disposed on the side of the annular projection 
remote from the valve ball and is held by a lock nut, 
which is screwed onto an externally threaded projec~= 
tion of the cylinder element. 

3. An apparatus according to claim 1, wherein said 
piston element has a ?ange, which possesses an external 
thread, which corresponds to an external thread of the 
housing onto which the clamping cap can be screwed, 
and which immediately adjoins thereto, uninterruptedly 
continuing the thread, when the ?ange of said piston 
element and said housing are bearing against each other. 

4. An apparatus according to claim 1, wherein the 
cylinder element and the clamping cap bound a hollow 
cylindrical annular space, in which the compression 
spring, which is a helical compression spring, is dis 
posed, which bears against an inwardly orientated annu 
lar projection of the clamping cap and against an out 
wardly orientated annular projection of the cylinder 
element. 
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5. An apparatus according to claim 1, wherein the 

ejection stroke of the cylinder element is bounded by a 
stop which is active before the full compression travel 
of said compression spring is reached. 

6. An apparatus according to claim 5, wherein said 
stop is formed by an annular projection on said clamp 
ing cap. 

7. A high-pressure metering apparatus for ejecting a 
?uid such as a polishing paste, comprising a housing 
having a storage chamber, a spring-loaded, stroke~ 
adjustable compressed air piston‘cylinder device with a 
plunger displaceable into the storage chamber, an injec 
tion nozzle, an adjustable valve device closing the stor 
age chamber off from said injection nozzle and con 
trolled in use by the pressure in the storage chamber, 
said valve device including a valve plate, the storage 
chamber having an outlet side bounded by a piston 
element carrying a valve ball engaging said valve plate 
?xed to said housing, on which a cylinder element is 
displaceably mounted, which cylinder element is closed 
by said valve plate of the valve device, said injection 
nozzle being located downstream of said valve plate 
and being ?xed to said cylinder element, the apparatus 
further comprising a compression spring against which 
said cylinder element bears and a clamping cap against 
which said compression spring thrusts, said clamping 
cap having a front opening and being screwed exter 
nally onto the housing, the arrangement being such that 
said valve plate is ?xed in said cylinder element inde 
pendently of said injection nozzle, which is removable 
by a screwed connection without adversely affecting 
the setting of said valve device, which screwed connec 
tion passes through said front opening of the clamping 
cap, and the securing in use of the piston element to the 
housing takes place as the clamping cap surrounding the 
valve device is screwed onto the housing. 

it ‘I! i * 1k 


